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FOREWORD .. 
The location of a possible dam site on 
the Gasconade River as a. thesi a proved to be a 
very interesting subject. Our first trip pointed 
out to us that we had undertaken a la~ge task. We 
also realized that our subject was too big to 
complete thouroughly in the time alloted te us ,. 
Due to this circumstance we tried to cover 
the essential facts and to eliminate as much of the 
detail work as possible. For instance~ we made no 
attempt to make a complete survey of the basin» 
instead~ we ran surveys for some distance up the 
river to give an idea of the nature of the country 




R .. w.z. 
THE ARLI NGTON-JEROME POWER SIT . 
Ea.r~y in Januaryl\a.ctua~ :fie~d work was 
started~ but due to the weather conditions nothing 
definite was accomplished at that time. However, 
upon the conditions found then. a general idea of 
the prob~ems to be solved~ and the nature of the 
country was obtained. 
The work was divided into three parts: 
Surveying~ Water Gaging. and Power Estimate. 
SURVEYING • 
.Accurt:tte surveys were made of the section 
best suited for the dam. It was started at the 
St. Louis & San Francisco Rai~roag bridge, between 
Arlington and Jerome, and continued :for a mi~e up 
the river. The work Wt:ts done by triangulation and 
pl.ane tabl.e. Tbe base line for the triangul.ation 
was seven hundred sixty feet in ~ength, and was 
l.aid out on a tangent of the rai~road which cro 3ses 
the bridge at this point. Triangulation points were 
j, ~ ' 
set oft from this Lia& at an~ convenient pain~ it 
being necessary to cross t.he river severa~ times in 
order to get conditions sui tabl. e for plane tabl.e 
work. This :method of surveying w~;~.s used up the 
1 
river a. a 1:&-J!l-&il the beginning o:f the aecoRd range 
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() 
of cliffs. At this point military mapping methods 
"' II• 
were substituted for the plane table. This was 
found to be much faster, and as accurate as necessary 
j ( ( ).1 ... 
unde-r---th-e-.ci..r..c.urn..a.ta..n.c.e.s. No attempt was made to 
survey every draw encountered. About every half mile 
a check was ma de on the river to see that the 
elevations were correct. It was possible to make 
the checks because levels had p reviously been run 
up the river and several bench marks established. 1 
Theae levels 1 gave the amount of fall in the river 
t ·or any distance u p from the bridge. There was no 
attempt made to run the contours to the top of all 
the hills, they were merely run high enough to be 
above the· hi ghth of any dam that would be likely to 
be built. The accompanying maps show the general 
layout of the land and the course of the river. 
To determine the fall of the river, 
levels 1 were run from the bridge up the river for 
a distance of about two and one half miles. The 
B.M. for all elevations wa s taken on the top and 
a t the center of the east cross girder of the 
bridge. This elevation wa s assumed a s 100. \Vhile 
running the levels, the elevation of a B.M. at the 
gaging station, which wil~ be described later, 
,I 
1 No check was ~ade on these levels. 
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was established. A B.M. of elevation 84.41 was set 
in a large elm tree at the head of the gravel bar 
opposite the lower end of the third island. It 
.was found from the levels that the average fall 
this it was estimated that since the dam was to be 
about eighty feet high, the basin would extend for 
twenty~five miles. by the use of the plannimeter 
an approximate volume of the part surveyed was ~ 
obtained. Therefore, knowing this distance, and 
the distance that the water when dammed up would 
cover, some idea of the total volume of the basin 
was obtai ned. 
The only cultivated land was found in 
the flats, as shown on the map. The hills are too 
steep for cultivation and were covered, as a rule, 
with post oak and underbrush. The map shows the 
area that must be purchased as valuable l a nd, and 
that which is of low value • 
. It was at first tho that the valuable 
() (/' c { ~ ~J 
timber on the land waul d pay for :the--out i"ng of 
L ' .f_ ~ -t_ :. r.: -(..( (. ~ ( f < (I / 
th<l.t of little or no value, but this idea -was later 
decide to be o·f no importa.nc·e. 
Gravel in suflicient quantities to 
-6-
, 
construct any dam that might be built was located 
at two places above the bridge, and one pla ce 
jus t below the bridge. This item will be discussed 
more fully later on under the head of Power Estimate. 
WATER GAGI NG. 
r 
-J--rt (YCJ_ 
A site for a gaging station was ee1eQted 
about midway between the first and second islands. 
This was found to be impracticable due to the 
extreme width at this point, and also because of 
the variable cur r ents encountered . 
It was then decided to use the gaging 
station used by Collins and Hatch in 1915. 
(Thesis, 11 Gaging the Gasconade River".) This 
.statio n is about _ a hundred y a rds above where the 
, 
cv Sf!.~ 
v cut-of~ enters the river, and about three-quarters ,._ 
of a mile above the Frisco bridge . The exact 
location is at two lapge sycamore trees standing 
on the north (left, looking down 3tream) side of 
the river. The one tree has a peculiar heart-
shaped blaze on the river side • with the heart 
blaze pointing up. The currents at this point a re 
fairly uniform, the velocity being lowest near the 
north bank. and steadily increasing until within 
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a few feet of the south bank. after which it again 
decreases. 
The bottom 0f the river is al s o ell 
suited for a gaging station, being made up mostly 
of gravel with large stones on the south side 
This sta tion was used as an ccu rate 
means of determining the flow up to a river s t a ge 
of about three feet. At this point the water 
would start to run thru the cut~off, this causing 
the measurement 3 to be inaccurate. 
When theriver reached a sta ge higher 
tha n about three feet and it was impossible to use 
the gaging station~ another means of determining 
the flow was resorted to as follows: 
A fairly straight strech in the river 
was selected just below the first island, and 
along the bank a dista.nce of 'five hundred :feet was 
laid out. Floating objects would be sighted as 
they passed the upper mark on .t h e di3tance l a id 
out, and the time noted. ~hey were also sighted 
as they passed tha lower mark, and tn e leng th of 
time necessary :for the object to travel the five 
hundred feet was tabulated. The3e velocities were 
-8-
taken near both banks and in the middle of the stream • 
.5 L' \'I "1l (' '-/, { 
Knowing theAvelocity and croas-aection, theAamount 
of flow wa:s easily calculated. These readings are 
only approxim~te. Four such iea dings were taken, 
at stages of 6.5 feet~ 10 feet. 11 feet~ and 12 feet~ 
These points were ueed in the· curve plotted for flow 
of the river for a.ny ste,ge. 
Water gagings a.t the regulR.r station were 
taken with a Price Current Meter. Due to the fact 
that the meter had. not been used :for some time, it 
waa necessary ~o .rate it. This ~ter ra~ we,s 
done in the slough, or cut-off. which during 10\l!f 
water has no current. 
A d.i stance of two hundred feet was measured 
along the bank of the sloug4. A boat was then rowed 
unifcrmily along this distance, care peing 
. ft;,., t • I 
difterent velocitiee were obtained. ~t 
A 
taken that 
(. ~ . 
ight 
fy"'-"\;V\/). 
a.u.Gll :Pee:d:i ngs were taken. By ta.ki ng the time it 
took to travel the two hundred feet, the velocity 
in feet per a ec ond wa.s found. At the sa.me time 
that these Pea..G:i::'t'tgs Vle:P.e tr-.tke.D, a man aitting in 
the front of the boRt was rating the meter. This 
was done by holding the metei· in the water and 
noting the n'..l.:nber of re,rolutions nma:e in a certain 
s 
(/ 
RATING THE PRICE CURRENT METER. 
Feb. 2, 1920. 
ROWING BOAT . RA.~E OF METER .. 
Feet. Time Ft . Rev. Time-: Rev . 
Seo. per Seo . per 
Sec. Sec. 
200 56 3.57 70 45 1. 55 -
200 75 2.66 80 72 1.11 
200 87 2 . 29 60 65 0.91. 
200 87 2.29 60 64 0.92 
200 120 1.66 100 1.38 0.70 
200 57 3 . 50 90 62 1.45 
200 89 2.25 90 97 0.92 
200 57 3.50 90 67 1. 34 
200 52 3.84 90 52 1 • 73 
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time. This wo:r·k wa.s done independentl.y of the 
work of getting the velocity of the boat. From these 
results the velocity in feet per second was plotted 
as abscissae , and revolutions per second as 
ordinates, which gave a straight line curve. With 
this curve it is possible to compute the velocity 
in feet per second from the revolutions of the water 
meter. 
In making the gagi.ngs a number nine wire 
wa.s stretched across the river a.t the point ta.ken 
as ~he ga.ging station. On this wire were tied 
strings at ten feet intervals. These were laid off 
from the north (left) bank~ the blaze on the 
sycamore tree being used as zero , and the rest 
being laid off from there. To find the cross-
section of the river bed, soundings were taken at 
the ten feet marks. These depths plo t ted gave an 
accurate profile of the river ' bed and area of the 
cross-section. This profile is shown a s preface 
to page 12. 
ln using the Price Meter one man remained 
on the bank • 'tabulated the readings and kept the 
time. Two men were used in the boat, one handled 
the meter and the other took care of the boat to see 
that it kept straight with the current of the river 
• 
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and by the aid of the oars relieved the other man 
from some of the strain of holding onto the wire, 
by rowing slowly upstream. The duties of the other 
man in the boat were to handle the meter and to 
hold to the wire. In making thegagings the meter 
was lowered into the water, and as-t a certain r click 
which registers every ten revolutions, a signal 
was given to the man on the shore who started the 
stop-·watch. Usually about five cl:icks were noted 
before the signal to stop the watch was given. The 
discharge sheets, pages 14 and 15 show how these 
results, along with the depths, were tabulated. 
~t was necessary to use some ca:x·e in 
handling the meter so that the results would be 
accurate. The meter was placed in " the wa·ter so 
that at t ·he beginning of the time it wa.s within 
about a. foot of the surface. It was then lowered 
to •ithin about a foot of the river bed. and 
raised again. This. proved to be the easier of 
several methoda of getting accurate results. 
" 
The result of these readirgs of the water 
meter gave revolutions of the wheel per second. To 
find the velocity of the stream the curve sheet 
was used, the given revolutions being found on the 
-12_-
ordinates of the curve and the desired velocity of 
the stream on the abscissae. 
Due to the fact that the time was so 
limited, and that the work w&.s so va.ried, only two 
accurate river gagings were taken. These points 
are Lfound on the discharge sheet. The quantities 
found for certa,in/\staged. of the river were 
taken from the thesis of ·Collins and Ha~ch to 
complete the curve. 
This curve is plotted with the river 
gagings as ordinates, and volume as abaci ssae, 
so that it is poasible to find the discharge of 
the Gasconade River for any stage. 
-13-
Bridge,Stage -0.3 Feet. Feb. 7~ 1920. 
Sta .. Depth Rev. Time Rev. Ft. Area Vel . • Q,uan. 
of Sec. per per 
Meter Sec. Sec. 
1+3. 7 o.o 00 000 o.oo o.oo 
5.0 0.24 1. 21 
2 1.6 20 100 0.20 0,.48 \ 
17.0 0.53 9.01 
3 1.8 20 84 0.24 0.58 
22.0 0.73 16.17 
4 2.6 40 109 0.37 0.89 
29.5 1.02 29.94 
5 3.3 40 86 0.47 1.14 
36.0 1.30 46.80 
6 3.9 40 66 0.61 1.46 
42.5 1.70 72.25 · 
7 4.6 40 50 0.80 1.94 
48.0 1.96 94.08 
8 5.0 40 49 0.82 1.98 
53.0 2.1.3 112.89 
9 5.~ 50 53 0.94 2.28 
59.0 2.32 136.88 
16 6.2 50 51 0.98 2 .• 36 
64.5 2.45 158.02 
11 6.7 l!lO 38 1.05 2.54 
69.5 2.66 184.87 
12 7.2 70 61 1.1.5 2.78 
72.5 2.77 200.83 
13 7.3 40 35 1.14 2.76 
68.5 2.62 179.47 
14 6.4 50 49 1.02 2.48 
63.5 2.36 149.86 
15 6.3 40 43 0.93 2.24 
59.0 2.22 130.98 
16 5.5 50 55 0.91 2.20 
53.0 2.18 115.54 
17 5.1 40 45 0.89 2.).6 
45.0 1.91 85.95 
18 3.9 40 58 0.69 1.6g 
35.0 1.47 51.45 
19 3.1 40 76 0.53 1.28 
29.0 1.07 31.03 
20 2.7 20 55 0.36 0.86 
13.5 0.43 5.81 
21 o.o 00 00 o.oo o.oo 
Total cu. ft. per sec ....... 1811.04 
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Bridge Stage 0.7 Feet. Feb. 23~ 1920. 
Sta.. Depth Rev. Time Rev. Ft. Area. Vel. Q,uan. 
of Sec. :per per 
Meter Sec. Sec. 
1+02 o.o 00 000 o.oo o.oo 
10.4 0.43 4.52 
2 2.6 20 56 9.36 0.87 
27.0 1.08 29.03 
3 2.8 30 56 0.53 1.28 
32.0 1.67 53.44 
4 3.6 50 59 0.85 2.06 
39.5 2.27 89.69 
5 4.3 50 49 1.02 2.48 
46.0 2.58 1.18.68 
6 4.9 50 45 1.11 2.68 
52.5 2.97 155.92 
7 5.6 50 37 1.35 3.26 
58.0 3.34 193.?2 
8 6.0 50 35 1.43 3.42 
63.0 3.63 228.69 
9 6.6 50 32 1.59 3.84 
69.0 3.86 266.34 
10 ?.2 50 31 1.61 3.88 
74.5 3.95 294.27 
11 7.7 50 30 1.67 4.02 
79,5 4.20 333.90 
12 8.2 60 33 1.82 4.38 
82.5 4.20 346.50 
13 8.3 50 30 1.6? 4.02 
78.5 3.?2 292.02 
14 ?.4 40 28 1.43 3.42 
73.5 3.36 246.96 
15 7.3 60 44 1.36 '3.27 
69.0 3.27 225.54 
16 6.5 60 44 1.36 3.27 
63.0 3.27 206.01 
1? 6.1 60 44 1.36 3.27 
55.0 2.91 160.05 
18 4.9 50 47 1.06 2.56 
45.0 2.44 109.80 
19 4.1 50 52 0.96 2.32 
39.0 2.14 83.46 
20 3.7 50 62 0.81 1.96 
20.3 0.88 17.86 
21+ 01. o.oo 00 00 o.oo o.oo 
Total cu. ft. per sec ••••• 3456.40 
-15-
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BRIDGE G .. AGE RF.ADINGS. 
1916 1914 1913 1912 
JAN. -0.?0 0. 3'7 
Fli!B. 2.66 0.95 -0.62 0 .?3 
MAR. 0.44 0.24 1.45 3.39 
APR. 2.20 2.00 1..43 3.09 
MAY 0.86 0.1? -0.61 1.?? 
J"UNE 1.52 -0.9? -0.9? 1.?? 
JULY 0.41 -1.31. -0.86 -0.29 
AUG. 0.?5 -0.91 -1.26 .. 0.?4 
SEPT. 0.25 3.75 -0.9? -0.08 
\ OCT. -1.64 1.34 -0.4? -0.46 
NOV. 
-1.61 -0.63 0.46 -0.81 
DEC. 
-J..40 0.21 -0.0? -!1..24 
-16-
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POWER ESTIMATE. 
Construction of the Dam. 
To find a location for a dam was not a 
hard proposition. The nature of the Gasconade 
River is such that a suitable location could be 
found in many places. The problem limited itself 
to the moat economical location. 
In locating the dam several things had 
to be kept in mind. Those were; A location such 
tha.t as short a dam as possible could be obtained, 
tha.t afforded the best foundation that could be ha.d, 
that would allow the beat methods of construction, 
and that would allow the most economy in obtaining 
material. 
The site which seemed to best suit all ~ .. 
these needs was tha·t just above the Frisco b:t•idge. 
The exact location is shown on an enlarged map of 
that srea. It is true that thia site ma! not be 
as good as some other sites further up o~ down the 
river, but this fact is ofset by the nearness of 
this particular place to the Frisco R.R., which 
would be convenient in the shipment and handling 
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The aubject of a foundation cannot be 
dismissed so easi1y. It is regretable to say that 
during the time that soundings were being aaken~ 
the river was at such a stage that it was impossible 
to reach solid rock by any means available. In 
going on with this work the assumption was made 
that rock could be :found at a depth of ten feet 
below the river bed. This -- assumption is reasonable:. 
because a few hundred feet below the site rock 
bottom is found only a few feet below the river bed. 
The type,of dam finally decided upon was 
that deve1oped by the Wegman method. To be on the 
side of safety it ,was deci d_ed to use the Wegman 
gravity section built as an arch. The drawing shows 
two sectional views~ one of a section thru the spill-
way, and the other of a section taken near the right 
end. The total 1enghh of the dam id seventeen 
hundred twenty-five feet. The two ends are built 
as abutments to t.":le arch center. This method of 
construction was used in order to give a dam of as 
short a radius as p~aotical. The spillway begins 
a few feet- from the south end, or what is known 
as "Lover's Leap", and extends toward the north 
,)( 
bank for a distance of one thousand feet. At 
this point the raised section begins and extends 
-18-
thru the ear then enbankment ..a t the north end of 
the dam. The' elevation of the crest of the apill-
WaF i s one hundred fiftyJ the top of the raised 
section is sixteen feet higher. It was decided to 
f't~ p 
use the ""fi:xe-t fourty feet of the water for power 
development. Thisplaced the top of the tunnel at 
an elevation of one hundred ten. The entrance of 
the tunnel is to be protected with bars made into 
the shape of grating. Just inside this large 
grating is · a. finel' one made of heav7 wire with 
a fairly fine mesh. This arrangement is to keep 
any o~sticala from entering the tunnel. Just 
below this grating, and a little to the left is 
-r;, e t- crf 1 Ytt 
ttL, vu v I cu:tfo '/ o ~ ' 
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a la~ge sluice gate. This gate is six by eight feet. 
The gate itself is raised from above. The purpose 
of this sluice gate is to clean all the sand, 
gravel and othei' debris that may have settled at 
this point. 
To protect the dam from water seaping 
underneath, , a wal six feet wide and twelve feet 
j~ cl(.. (o; ( 
deep ~~t»a&~~ along the upp~r face of the 
dam. Further exploration of the foundation must 
be made before a ll the details can be recommended. 
To protect the dam from suction during 
-
over:fl.ow, water breaks e built on the spillway 
at one hundred ~eet intervale. These water breaks 
reach to the same elevation as that o:f the raised 
section of the da.m. They are two feet in width 
with a sharp edge :facing upstream. The idea is that 
these obst.icles break up the wa ter so that is does 
not pass over the dam in one unbroken sheet. This 
rel.ieves the suction caused by the vacuum :formed 
by the water passing over the dam. 
Method of Construction. 
The ~ t time necessary to buil.d the dam 
woul.d depend upon the equipment used and the number 
of men at work. However the nature o:f the river 
is such that it is readily affected by rains. A 
general. rain of' very short duration over the water-
shed will. often cause the river to raise several 
. :feet. This means that extreme care should be 
taken to prevent disaster. The fol.l.owing is a 
suggestion for the best available method. The 
work woul.d be started by building a coffer-dam 
out into the middl.e of the river. and incl.osing 
the extreme south end of the dam. This would 
all.ow the water to :fl.ow between the coffer-dam 
and the north bank. The south end of the dam 
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would then be but__to above l.ow water and the sluice 
gat~ set in. Work could also at this time be started 
on the north end. At a distance of about a hundred 
feet from the north band of the river earth 
excavation' would be started and worked towards the 
Bo~the end. This would leave an earthen dam to 
protect the work from the river. The completion 
of this much o .f the work would leave a section of 
about three hundred feet unfinished. By opening the 
sluice gated the water of a slight raise coUld be 
taken care of'. This would allow a coffer-dam to be 
buiJ.t around the unfinished portion. The remaining 
earth could then be removed , and the construct! on 
work on the da.m completed. 
Ma-terials of Construct! on. 
Since the most important materials of 
{ 
construc· t~on are sand, gravel., and cement, they 
will. be the onl.y ones considered. To . .facilitate 
shipment of' anything that may be needed on the job, 
an extenti on rcoul.d be made to the spur track that 
1~ · a~l.rea.dy in at Jerome. This would make it 
nece.ssary to handle materials of construction 
onl.y once, for they could be taken directly from 
the cars to the warehouse. 
-
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Cement woul..d. have to be shipped in., a.a 
well as most of the sand. It would be possible to 
ob tain some sand along the river but the expense 
ibcurred in digging and cleaning it would probably 
be more than would have to be paid for sand shipped 
in from outside. 
Gravel can be obtained at several places 
along the river. A good gravel bar was found at the 
upper end of the s econd island~ and further up at 
what is known as "Buzzard's Shoot". The bar at the 
second island is of such a nature that it would 
fill up as fast as it was used. The material 
obtained at this second island could be floated 
down tb the site in flat bottom scows or could be 
hauled to the site by wagon. That obtained at 
"Bussard's Shoot" could be brot down in boats., but 
coul.d not be hauled. A "few hundred feet below the 
br~dge is a cable gravel dig ger used by the Frisco 
R.R. to get material for their roadbed. This 
could probably be used as another soudce • 
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Computations of Power Estimate. 
In the following work several assumptions 
were made. For instance, it was decided to utilize 
only the top forty feet. The mean head was taken 
as sixty-five feet. This is fifteen feet below the 
1ev~l of the spil.lwa.y. This assumption was made 
because at all but three or four months the water 
wil.l be passing over the spill.way making a head of 
eighty feet. sc that it was reasonable to expect 
that the mean would be not below sixty-five feet. 
The price per K.W. hour was taken at one cent. 
This was used as a representive figure due to the 
fact tha.t prices are continually fluctuating, and 
it was necessary to get some standard to work from. 
From the sheet showing the Bridge Gage 
Readings for several yea.rs it was .found that 
fifteen hundred cubic feet per second of water 
co ul d b e u sed . ta-S "- t ~ w w t>... ( ct.., ~ " o Y""Q 8 
From the small. contour map the vol.ume of 
the basin from elevation 1.10 to 1 ;. which takes i n 
the top forty feet. was found to be five billion 
:fi v·e hundred twenty million cubic feet. ' It would 
take approximately twenty-five hours to fill the 
dam with a flow of sixty thousand cubic .feet per 
second:~ and at 0-i fteen hundred cubic feet per)""'~, 
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second dischar ge, it wou approximately thirty-
five days to empty the basin,so that were the river 
to completely stop flowing, the plant could run for 
thirty-five days on the storage water. 
Using the head as sixty-five feet, the 
amount of flow as fifteen hundred cubic feet per 
second, and the price per K.W. hour as one cent, 
it was found that eleven thousand one hundred H.P. 
could be develop ed. Changing the price into K.W., 
the yearly revenue was seven hundred twenty-five 
thousand dollars. This sum capitalised at 5% 
gave an amount of three million six hundred and 
It was decided by rough estimate that 
one million five hundred thousand dollars would 
be necessary to purchase the land covered by the 
water, and that two million dollars would be 
nece s sary to construct the dam and power house and 
get everything in working order. 
This figure falls below the capitalized 
amount, so the proposition would be profitable so 
far as the investment is concerned. 
Altho the capftalized amount and the 
construction expenses are nearly equal, it is not 
to be gathered that the project is a doubtful one. 
The f'act that in all. the computa.ti one one cent was 
used as ·· the price per K.W. hour when it i a actually 
selling for as much as fifteen cents per K.W. hour 
justifies the proposition. 
The computations were also made on the 
development of only fifteen hundred cubic feet per 
second flow. As the dam would be overflowing most 
of the ~ime, larger turbines could be installed so 
that during certain times much more water could be 
used. Contracts could be taken for the amount of 
K.W . developed by the fifteen hundred cubic feet per 
second flow at a set price, and all. over that figure 
which could be developed, could be sold only when 
obtainable, a.nd at a somewhat l.ess price. 
Another way in which to use the extra power 
which might be obtained at certain times would 
be to run some commercial. plant in connection with 
the power development project. For instabce, on 
some 3imiliar projects operating under the same 
conditions. nitrate plants have been put in. 
I 
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